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9 H) 



®W ■ BS58— 227779 

IS 0S58C1983)12^ 1 B 
«ft«±58 ©1982^12^ 2 B@*B(US) 
<3>446100 

'J+H6801XX-T 

n -f • — ?;t/633 



'>Hi80i7^x • Vrv — 

• r^r.jx-4315 

El A - x^— ;u • =j— # 

7>'J ^-^B^Vv-JUA^;^ 
JH18016^<X • ^f—^h 

• It- K-xh'J - h701# 



t « © * Ift ^fk^^*fl»i>c«0 
2.«8*W*©»5B 

Ml ^ < t U 0 wt j« fi-6m^M+140m 
(-3. 0 . 1 0 5 « > *C 4> £ . 

$tt-140»<-0. 1 0 5« ) X 1)J«4 V 

-9 0 wt JS £.*S**JfC^ffl5#-2 0 0w 
^^-tO«!H«l^^©j>i- 1 5 Om ( 0.084 

- >©>-f*«r*r^*4>< i ^ © ft <* £ ® 
fk4fefc#JniL*&fl?!E*4fcJ:£»:&3n. U 

©ft#fte£*>24aoTCl3l5. 5 C ) 
& L* & b T a, * V&AKlp&Z-'t-ZmAK 



(25 #fc«*1ferctf;n)3:^*ft*t§:»fkq&©*a^ 

0 . 5 — 5. 0 wt jt 

*A49l*ll!J*©ttB*fl)*ie*©#<kttv^*ft 
(3> *«l£*1fcJc#;tm<x:K*w*ti«fkfe©tft^ 

tt»2-5 wt J8 Olt^^*->7t6,£^fr 

MJ E# tofc ffi2ra3ix*ft*g»<fc «>©#*- 

ttft 2 - 5 «rt 0|T^ 7 f « 7-Sffl!^ 

^=»^T-C«>*4$8*fl! * © team U)S* E «l © £ 
fk i^* ft *ter - 
15) *«R^1fcK«3n3*L*ft.*efeaMt1fc©»^ 

tt #J 5 — 1 0 wt * ©ftTT^^^-T**^^ 

ffi*©lga»U):S£«©JSl<ktfv*a«*to. 

<6)(») ^ < t i 6 0 wt - 6 m75S + 1 4 0 

«(-$.. 4 «»/!raS+0. 1 0 5 ) "C & j> . 
2ft$tf*-14am(-0* 1 0 5n } I i7J$ 

A t >f ^4r^f4l<i 8 0 - 9 0 wt* © # fk 
^^*©tt^i*jr69«C-t©^©2H - 2 0 0 



% /H * L . 

(b) l8(a}»C*»?4««E^1fc 1 0 0 wt ^ 

*atf»Q. 5 - 1 0 wt * 
© t * f T < 7 h ') T-^c^fti'^ 5 * 

r . -f * r U t . 7/" ? ^ i JfiJ^fff i Dft 

(c) *s — *E^ , &**»**:J6rctfi*ee'frq&**& 

(e) it f* fc Jfr *p * 

(f) iaTgttfranSnSKSiA. 

(a) **^n:^©©ffilS<£te#tfJfce*<©&rc 

7TO flfc » 



ftm 58-148979 (2) 

£t*^«£:fA;itt©a<ttf^#*a*K: £ * 
#<fctt^«<bfctt:r*i: * t ^ * 9 K J: * K ft 

17) I €1 0) ¥C & A as M 

(i) 1|»#H M 0"F( I 0 $8C J- 
22 a OTC 1 2 a 4C )oat»c^ift L, 

— 2 3 0 0 F t 1 2 A 0 C ) K ± # U * «^ 

(DO aftJ»ffcO*ftfc2600'F( 1 4 27C) 
-2800 'KC 1 5 5 8 C )VC U , -t © 



(8) ft 2 - 5 w t * © <T * -y T © tfc ^ 4: X 8 (b) 

m 16) x # m a ) m e «t © ^ & - 

(9) ft 2 - 5 *»t ii O-f s' M 7-*gft^*a 
*Tfi:Xa(b)«:ar^-caSfitg£'&ftefCi»ira^-**p 

dd ft 0 . 5 ~ S. OfftH fi-f 7MTO«* 

# © as a s i6) si x at s& t7i^ 15 * © ^ & • 

W ft 5 - 1 0 wt JS 07^ ? totiftiSW 

m (6) m * m w) & se ct © 7j & * 

« X S (h) , (I) . (J) It *t * ft X # * 9E « IS * 
rf^Te&^|*ffl*©©S8*l6j:9i5ttf#(7>:^R 

«© ^5 26 - 

<tf X « (h) . (I) % (j) K & (rf h A # iS * fi ft 5 vol 

*©*#fc^*-*-*««ja* ^^-xr**«f¥« 



5.9&9ii©l?flSttiftH 

*»^«t^/7 y « ft k: .t o -c % ^ a ffl ft k: 
$3 * A i* J*. & Bt ft 1£ . **©»**«<£ 
C natural abrasion resistance) © W • J£ 

K:fSaftrc^tt*&re©te#fc^fR£-r*s*<fci'* 
# *» * j: £fc<fctf^*5ati*!&>&tf*©«a;£ 

ffit^-f = >^-^*©rcttfflsn4cox 3 * l§ 

ffiSC^-t-C^?tSt^«tifr*L. S ft K: •£ :*: 

*W^«5«-t"Cn^»e^*fc^fU» » * « r 
*D14»I^tfc(8tt40'C. k: & *9 

* » ;s ; t >v * ~ * ^fflac^ar/-t©ra 
n.-r * * y«^ic xot »at o«**c^ t^ac 
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# \s>mm& # . « *t v» * a o= c x« ) » at <t 

f» # IS # © 1 O K iOt«S^«^4 

* t x -z> x m m z * & # & & ti m m * & it 

f£ • J£ A « tt^««*S*riX7^*; U ft A K 
I ftS6£:fAf*:ftK:.E ft#1*fc;fcra£* ft * v> o 
i*<btt^*it*tt>rc:*tt*«*tttv^*te*tt-*:© 
fcftSaftfcaSca-t&^T^* 9 ft ft K J: ft §8 £ :f" 

*5fe<D#**S&©«*. ft 2 4 0 0 T C 1315 
C )0fi£rc£ttt&ffifi&ftO!tf&, 7 ^ ^ 'J ft 

*-**££fc#«i:r*fta: * * fc: X * ft 



*K£Aft<fctt^ftiWjAc1jofcft#-i-*©0i 

^*#f*qfc©H*©i*#l€13:©«*, ft 2 4 □ 0 

T c i 3 1 5 c ) (D m a s ft^rt 4ffi«^Koa 

tf&Sn&XStfT^* V ft ft IC <t * « ft K 5fl 

^ * & * x & m.u*y ^ * st * & # « tft 5 n & - 

# tt 8 0-9 0«ft*©ftfl:tt^*<!:*«> 

^ . r y >>ac**©raa&to. ift 4 — aft* 
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1M8B359-14B979 (3) 
wte ft * •* LT*nttrfljfi©i«fb**^**a#tt: 

J: i«1fcft^*8t^tel ft X6«<ft; i process 
variables 5I^iOT«,i, 

* ft ft & % **©«•#*£ * 4 0 0 T 

t 1 5 i st: )©iRK«:*tt*;*a5a&©#*fc 
wc* ft , -t u x * © ^ m a £ « *a © ft ft 

^ * £*ffl*&©7c*#tt^* <t © K ^ *fe 

C base mix ) J# # L „ ^ *T * 5" T % -( y h IJ 

7-$S^^^ 3 -7 4 -f * h 9 r . t s j: 
^Aftfi ft**fl!3*i;rt4>< £ % 1 © it * t$ ft 

ffcte( refractory oxide ) % ^^^*XCf»» 
(4 «f -fr W C fugitive binder ) ft iC ft 

*n u : a*p-**»*tt>.t b m m w fc m m u : 

u : ia^totjafbrt^^j^^sr^^^A 
x 9 * a at * ^ m T ocf * # a * * a & k: 1^ T ft 



a- $ ^SrS^-r*«"i^ttfi»fb«bo^ c t 


% 


1 






a 


ft it 


ft^**fc^©4><<t* 6 0 ft « * fct - o 


m 






1 40m(-5, A ma h0. 1 0 5 « 


) 


X 




* * -f fc * L . X4 Ofit#^Tfl- 


1 


4 


0 m 


C-o. t o s« )©y^t*t4 B 




±^ 


85<DW^#»f tt - 2 0 0 w ( 0 . 07 


4 


KM 


) tr 


«> * y 










1 


ft 


» i3 



5 ^ A : 



<^ < i * 


6 0 wt S« - 6 m h 1 4 


0 




C ~ 3 . 4 


mm — -h 0 . 10 5 mm ) I |) 




A V 


4 * # L 


. X*«J40 *rt56 JWTfcfc-1 


4 


0 m 


C - 0 . 1 


0 5« )<D^< <Ht48 


0 




9 0 wt * 


©ft*b#^*tt^£. 






- 2 0 0 


m C - 0 . 074M)O^^ 






■f- A 1 0 — 








& * ic s: ffl & -r z . 







(b) JfcE(a)©2£«R^tt>t 0 0 wt 56 K 5^ U ft * 

as 2m -tn i * : 



(ft) 4 ~ B wt * © # . * 

(ilD *!R*jrc4feBfltf*-1 5 0m CO. 0 8 4 ") 
O^^arT^AlftO. 5 - 1 o wt * z> r 

* y T > >( y t l ) T - &&<k * » = - T * * 

©iW*t3:BMfc *&©**-* 
Cc) flO 8E« * t pressure impact log ) VC X S> X 

xscb)©«*ifc.t j^s©*^********* 

(d) #Jt*#fcS®-C* ^^.Ii2 4 hr © W W # «£ 

T( 1 2 1 c ) vc m m U tK \s* * . J* ft* # * 5 - 

(f) &m #*»700-FIB7 1C>-800T 
( 4 2 7 C )OB«ICW^tf0, 5 - 2 h r . * 

K w *c ^ n ©»$g ft M -&*J *§fe;&-t-***>rc»n 
m -t * . 

1 4 OmC -0.1 0 5~)-C*>*-3***jK:^ 

(-0. a 7 4 — ) -c i> * • t*tk©3?P*£tf 

4 / *C>^®« 
tfJK ^ S * * -f * * * * * 

^ ai j«i it «s ft^ia - 

A#****<to©f*»KttlE^**©#^&#£ 
*3 -£ U r ~ y . T * * * V v]RCf-t©E)Sfc1fc 

tfCfK****R*tt^.*fln** 1 ' - * to © J* 
% £ -fe . « « x s * . Stffctt^******* 

S***«<t«&©*>0. 5-1 0 wt * © * * ( * 

#*ffl&tf*<!:»*03**- » * * « ft 

*fc**-<e-C*>!>. +/itt*56WTtt*H - 150 
m ( - 0 . 0 8 4 «■ ) "C «> * • 



158303 59-146373 (4) 
(a) * R *) K ^ HB © tc # ^ * * • &<fctt^« 

t* =f ft m * -r * aKv^*&*K&A.*yt*>K 
rcxi>iafi*#©«&*Jfc*^*' * fft 
* 3$ 9* k X n wr k t/^*v«*w:x 

K X * # it \n m © B9 * © ft * « * U * ** 

h . 2 4 0 0 T C 1 5.1 5 C ) *S « © 11 SE K 

e o -~ 9 o wt * ©*Mttf^*<fc : * 1, t #> i 0 ~~ 

2 0 wt * <D7C*«^l^**4?-fcS:t*t6*fi« 

g& * %fc x $ « & s n & . &ffctt^*ta?-tt«a^*fc 

7-i«8ri»V^#7'£fcS 4 &"^*- » tt * * k 

<'i W 0 wt * U. - 6m 

— + 1 4 0 m ( - 3 . 4 ■» — + 0 . 1 0 5 *» ) X 

<D<fe4 o wt^MTfrcffi^C * K w: ^ bp ^ - 

fltfapfitfe^x^x^fs©^^ ^oia^^«c^«:« 
aa**#*±sta-c, tf^wi^«2 o - 2 4 hr 

— 2 4 hr © ^ fW * *U A « 2 2 0 -P ( 1 0 4 C ) O 

f k:^$^^. 150*>ic^7 0 q*F( 5 7 1 x: > — 

800TC427C) O i» ft <C . S 21 «P "C 500 
T/hr C 1 6 7C/hr ) — 5 S 0 T / h r 

M-t©iaftK:«ttixA 0 tro»*»i^>t«fti 5» 
o^M. 9 9. 9 vol *©f£*«a#^^T^- 

^«n*a»«*-'f^^©a^©^w c » J - 

-tK^^>ftl900TC 1 038C) — 2200 
T( 1 2 0 4 C )Oflftit, l!)5 0 O'F/hr 
C 1 6 7 C / rtr ) — 400 T/nr(222C/ 
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*»6>tt2 2Q0T( 1204C>~-2300*F 
C 1 2 6 0 C ) K J:# S *1 fc i8^*tt^OX n 
ffl « K 4> < £ % 1 2«fltfj«)tii4. ao 3ft S *> 

4flKll-tft*b#!l2 6 0 0 ? (M 4 2 7 C ) — 
2B0 O'FC 1 5 JSC ) K i: # 3 ix * & # 

toi54flttc^< <fc % 4 b* raj***: *t & 0 ft f£ 
T *> 7 0 0 *F C 3 7 1 c )J^T©fflft^^a«n. 
& . « «r © *: *> K . */***ffl*ttWj*:1fca*7 0 0 

« :T * ■ a <b *^ # X flfcffi ft * #S tf: r 



I5B80359-146979 (6) 

ttfr&&>k.to + K.$<if&-r& % sp ^ * « # * 

v ^ # & & ± ^ + & & & & & & it *t \r> & <o 1* 
r n 2* -c «> j> , ^***4>:8:©&*s<fctt^**a* 

2mXX@tp<D2B||ftaJC^frtA .* 3£ SB £l £ L"C 

ttXHtoiciiftttftttfett* # ^ ^tt^t^o^i^ 

© IS * * * fir ft & A # ■* K rttftiC t 

& . 

tut . Wfk^^^^^tirj-^jR^^toas^ie^ 
to at an 3 n a * se <b l x ^ ft ^ ^ a- »^ 7«r 

C a palling ; ±&C> -tO^ttoJC^td* 

( Poor ) Stiktofc^«^A--^^. *>w.>rx 

E^tt>rc*l?-*4>*©«S;&Dtt* ftJfiOTA* 'JR 

spftxotfcu^s/i&t*. t/^* gftAK 

L -r * a a ft ttv** 

©-**r**TXtt5wt* O-f y h 'J 7 - 

^>P3^ T ac/:2wt* ©-fy^-rjfcorfrcio 

•fit. yftA*cxoTari**ic«t 

x $ ft if* &&ftfc©ft*c*tt*it;n]f±it*1&© 
fcS&Krcf&T*£-r*.*>5wt* © ^ ^ * •> 
T X 5 wt 0 <D -i y t V 7 - & &<t 'S a- * ~ T 
X tt 2 . 0 wt * ©^rxhiJTjfcttlOwt* © 

L * a>* *> -f » h V Tfcg*^T£*©f**tt*fb«fc 
© «i 3D *4 2 7 0 OTC 1 4 8 2 C ) K # * K 3 

98tc»«»Htiot. fc©x 



3 *t * * L ft t©X5ftW*ttrtfffapAfc 
( "Palling ) J: D ^«o^»k^ \ 

t © x 5ft-**- oiRBttfti t^T v>4 

v jtfi # » LTWiAc^lc^fi-^*^ jg ffc L T v> * ^ 

MR v * # - y y ^fcietottftgfkutv**^ 
^A 3 ^7t? , 5&fbtt<~*IS<frK: 

x*#fttt^*a**te©«ftK: *^>TXtt-^^ 

*'>7$$fb*4^^3^7ftttffltiOttai 
L < ft V* « 

A 2 wt S( ©•**•* >TXtt#5g« 
( stabilizing phase ) t U X *} 6 wt * © *f -y 
► 'JT^S-^^AC:i<D-r$&2wt* © -f ^ f. 
'J 7 - «€fb =» ^ 7Xtt» 0 . 5 wt * © -f 

MTJCtt5 wt * ©T>**^©X$ft* 4* ft 
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eg tf 5 wt * *-c©8saotf**3 *$ « ± . 

fc©£$*#Bpttfc)0. 5-2. 0 wt jj fct^ 

e -c a * . m 'XW <o r *> 13 u A i a « :* « 
-fi^A-tfAit^ttfc^WBlffilc^^u ® ® ift 

2. 5 4 cm x 1 5. 2c« JOK^OTA* <j KM 

SCtttt 20© h u-f©fc>*ic*>tt&*»-fe3'* 
( 0. 1 8 1 >©***#»* yfc«-**»S>T v 

way i^tviAo 2 hsk: ijca-j 

ft . I ^-C H)HlJtf#*:n* « ► 

a ^ * y U - * C coke breei« ) ^KftOS !> 

m#zm* i,it t t > <o ***** u* 

fta(ct40*c®l|8«ft«l*<: w t A i © -c * * • 

rcifcfl D & * *f * * . ta * ^©^anttmftfll 

nSJo/Gft&fcaft^"*"* 0 ***^;©**)*****"*- 
ft 0 . 5 wt * Ctefe^iO'l ^ y TOfiBlH 
*ftm*fc*>l7"l* IC j* C X .«7 2 . 0 wt * 

K t/L-f & • 2 wt * X 5 wt * © -t * * V T - 
3c^<k £> w =* =.T©«B»;?ra*±»*ttSMfctofc^*r U 

&K:xo-ce*ftU*t«i5. s wt * 
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ttfflnS 59-146979 (6) 

350° - 4 00 TC 1 94° 2 2 2 C ) © ffi 
T 2TO Jft 3 *V . i* ** ft 1 700'F(92©C ) 
KXWJttL** KttttC©J:9*dftAIC5ttN)(ft*: 
ix. -fy^^ttttdQ o'P( 5 1 5 C > Jt*L T K 0 s 
SOEiraUfflflEtftl 7 0 Q 'F t 9 2 6 

■^y7^tt^2o ot i 93t: ) $s s n • <p 
b &* a» n * * a- * *a u ?t „ 7JwttHi3n, 

&hf-ftt#i#° > '/#t3. 8 4 / £ ) © j8 
R £ *> 1 1 0 *F C 4 3 C ) — 1 5 Q 'F ( 6 5 C ) 

K f* tt ffi & ft <&***.£mtt 2 4 M « l* it 

iC^tt^^-C»S*fc«U5g^*A: *> ft « 
AS TM C 885 C Mod ) tig HfL K . X 8£ <fc « tt SSI 

St 4* ttfC ASTM C 1 5 3 C Mod ) fig ^ K * 3 

*C T ^ /? 'J KMftO ttSt^O»}€lc^»t bit 

3. 2 wt 0 . 9 wt j( ^«Sa*S:l£«U 

it 2 wtjifiV 5*tjSOt/»'/70«»Illiaft 
**£=***5. 8 wt * ft 0 1. . 9 wt * IC{g;#L 

J* JL 2> 1t *>K 7 . 5wt* O t * ffl 

& ** *i if i . T/***l»imttX2 7 0 0 "P 

c 1 4 8 2c )»c»(tiit^«o»asi arc « ^ 

2400 'FC 1 31 5 C )©»KTfc)5 5 0 0 

ps i c 3 a 7 ^/« 2 )asoii^8«*at t l. 

X 2 7 0 0 *F ( 1 482C ) © & ft *C fa D ft fir * 

5 wt# 0-^/*->70i55J5Dtt2 4 0 0"P 

C1315C)-C»5200p»I ( 5 « 4^/ 

e»2)©fifc*S&ttfc*l:. 2 7 0 0T( 1 4 8 2C) 



-C. ®«#ttttft2Q 0 Opel C 1 4 0 / cm2) 
KftTtiu 5 w t * <o H r * U T - # S 5> ^ =* 
*70»att 2 7 0 0 7^ 1 482C ) ft 
1 5 0 0 P * I C 9 1 / on 2 J ©«**'9&C*fc££* 
0. 5 wt * 04 ? > ? TOSatt 2 M 
C 1 482C)-C<&5800 p«I ( 4 0 8 **/ 
cm2)0«*^Ctft^-r*« 1 0 wt * O T a- « + 
©«&2TOtt2 4 0 0*FC 1 5 1 5C ) T ft 5 7 0 Q 
p » I C 4 0 1K*/c*2 )©«*»«»£££< 2700 
T( 1 482C )-C^440QP»l ( 3 2 5 Kf/ 

*§g9j<DS3 1 ©#56©*»ttlT:tt, 8 8 wt * 

<^#«£ : ?-*i-*m-+140m(-3. 4 — + 
0. 10 5-»)©*4*fc#-f&t>©6 8. 7 
wt * fc - 1 4 Q m C - 0 . I 0 5 ■ ) O ^ ^ 

*r * t © 5 1 . $ wt * kt&H'tz* yt& 

C O - 0 7 4« )oir^fc*Lft« 1 0 0 wt # 

13) & Jfcflc fc 5 0 0 T / hr C 1 6 7 C / hr ) © 
jgfi-C20 0 0 "F C 1 0 9 3 C ) K UQ J* U - 6 

(4) 2 2 0 0 T ( 1 2 0 4 C ) *C JDO Nft * 1 2 ftfl 
(6) 2 6 0 0 T ( 1 427C)fcZra*l-4«*W# 

(5) 7 00 "PC 3 7 1 C ) K ft & > 

is) jfl^^^^^«p-raa«:^jfep^& 

^* I^X l"itx 6^1 2 . 54CWX2. 54CW 
X15. 2 4 « ) © 4 O © §* it * & m *X & & te 

«* n . *ji9i^fe«!3eLJt. »**«»*&©!* 



HB8Q3 59-14G979 (7) 

» % 5 wt * ©#£05 wt* ©98. 5 * M & 
t««filt*BiJi - 1 5 0 * 1 0 . 084—)© 

ft*&»<k%>©<&*©<S3nfc. »*%>tf*>5#W 
««a^*rt 1^x4^2 e# 

X 9 ( 2. 5 4*X 1 1 . 4«X2 2. 8 

m * & 3* iot^««nrt, 

iS^f*:«S®-C2 4 B$ W <£ (ft 3 *l . & <^T220 
•PC 1 o 4C ) k jjq » s n . * © fl£ Bt 2 4 B* M . 
5%«W*C4fe©©7k^«:ftfe (^tJ6rc<l«f«n)t „ 

ift»^^ifi^*«:^ y 7^?ciSJ6. K; <K ^ L 

(I) 3 0 0 'F / hr C 1 6 7 C / hr^) © 1|£ r 
7 0 0 7 1 3 7 I C JlcaftTTKIfti, IB* 

(2i r e f 1 »S^«:7ao*F(37ic)«:^^-c 

■ 1 5 £■ W . 9 9. 9 vol f MftOg« ttf 

*»«©» 2 ©«»#)<**• v^-ttt. S®*c«» 
fltffi^-A^fc»^T#)3«©4G«^fTf*cjyt« 

jW*t£flRffcfcj©«!*ZlI]*UTSi 1 © * « W © to* 

1 «©*»OTi*7 £ LT*t. 

*98H©*5©5fcftffl«C*'t*Tt±5wtiS ©-f 

*> * . 

*%H©$4©attttrc£rV^-ttt5wt* ©T 
^ i ^fc*fcE*^rcffi>to-t-***fc8*^-C# 2© 

* 16 §3 © a 5©*a&ey*c*-v*-ctt*a&?y i k a* 

*569a©*6©*tott«:*>^-Ctt. 31 5 © * » 
9»ic^^-ti5-;^a«^xe(25 —(7) PC & \s* x (St ffi 
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ttWZ 59-146979 (8) 

3*v*:#ffl»* l iHiB*?& if * ~C 4> o it & fcBfc^T 
fsit^ixit. 




» 1 g 



* * 










« 


TA-/7 y 

MM******: * 


1 


5 - ^ r * 's T 


12.0 


<& a a s 


2.62 


1 7 . 


5 


0.5 


2 


5 - ▼ ^ * V T 


12.0 


at w<& * 


2.61 


17 • 


5 


2 - 4 


5 




— T 12-0 


# 


2 6 0 


1 9 . 


1 


1.0 


4 


5 - T a. * * 


12<0 


# 


2-60 


1 6 - 


Q 


6 . 6 


5 


5 - f * S' T 


14.0 


** 1& * 


2.63 


1 6 . 


5 


3 . 1 


6 


5 - ' / ^ y 7 


14.0 


(X si a 


2.64 


1 5 . 


4 


2 . 2 


7 




12.0 


« s* * * 


2-58 * 


1 7 . 


7 


26.6 


6 


0.5— JfS'htfT 
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